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1 Overview

1.1 Title

Promises and Perils of Psychedelics in Science, Medicine, and Society (PROMYSS): Characterizing
Transdiagnostic Therapeutic Effects of Psychedelic Drugs in Persistent Nervous System Disorders in the Context

of Scientific and Social Change

1.2 Unique selling point(s)

e A consortium comprising nearly all relevant research groups across the full knowledge chain.

e Direct contact with patients suffering from severe, treatment-resistant, persistent mental and neurological
disorders as a major driver of consortium and proposal development.

e Implementation of ‘compassionate use’ programs for such patients as a major projected outcome.

e Wide endorsement obtained from stakeholders in the Netherlands and abroad.

e  Good fit with both NWA Routes and NWA ORC criteria, and with the recently expressed ambition of the
Dutch Public Health Minister to further a leading position of the Netherlands in research into the promises

and perils of psychedelics.

1.3 Main applicant

Main applicant*

Name, title(s) Eric Vermetten, prof dr
Organisation Leiden University Medical Centre
Email h.g.j.m.vermetten@lumc.nl

Paid position: yes

Full time or part time: part time (0.4fte)

End date of contract: N/A

1.4 General details of your p

roposal

Keywords for your proposal (max. five)*

psychedelics, society, medicine, psychoplasticity,
treatment

* Please note that the keywords should be the same as

the keywords that you enter in the online system, ISAAC.

Registration number of your initiative

NNL.22.009

Primary NWA route applicable to the
research proposal

NeurolLabNL: the ultimate living lab for brain, cognition,
and behavioral research

Secondary NWA route(s) applicable to
the research proposal (if applicable)

Health care research, sickness prevention and treatment

Primary cluster question applicable to
the research proposal**

083. How do neurological, psychiatric, and mental
disorders arise, and how can we prevent, mitigate, or cure
them?

Secondary cluster question applicable to
the research proposal (if applicable)

076. What are the consequences of chronic disorders,
stress, and disabilities, and what is the best way to deal
with them?




Budget range requested budget []10.5-2 M€
12-5M€
O5-10 M€

Optional: estimate of budget required from

2 Summary

Psychedelics (both ‘classic’ serotonergic compounds like psilocybin and Lysergic Acid Diethylamide [LSD] and
atypical psychedelics including ketamine, 3,4-Methylenedioxymethamphetamine (MDMA), and ibogaine) raise
fundamental questions about consciousness, the perception of reality and the brain. Research into these
compounds sparked new hope for treating persistent nervous system disorders, as they appear to be different
in modes of action from all treatments currently available. The PROMYSS consortium aims to understand the
transdiagnostic and therapeutic effects of psychedelic drugs in the context of current scientific and social
change, leading to designs for compassionate and responsible care programs. The project is embedded in
Neurolab and Gezondheidszorgonderzoek. It brings together a wide range of academics, basic and applied
researchers and clinicians, policymakers, and other network partners. We will explore psychedelics’
mechanisms of action and their effects on a discrete set of persistent nervous system disorders and the
biological, social, and philosophical consequences of (drug-induced) altered awareness. A better understanding
of these broader consequences will allow us to ask how therapeutic programs can be optimized and
sustainably implemented. Breakthroughs will be sought (1) in the growth of scientific knowledge concerning
these mechanisms and consequences, and of treatment with psychedelics of a range of severe and persistent
disorders, and (2) in enabling changes in the Dutch healthcare systems needed for compassionate and
responsible use of these compounds. The project will deploy a wide range of methods, review studies, oral
history, focus groups, citizen scientists, experimental studies in healthies, clinical trials, network analyses,
dynamic time warping and other time-series analyses, economic evaluation, educational programs, curriculum
development for professionals, policy and post-approval regulation, and more. The PROMYSS consortium will
be visible in scientific and public debates and will position the Netherlands as one of the leading countries
researching psychedelics in science and philosophy, medicine, and mental health care.

3 Breakthroughs, NWA gquestions & routes
and knowledge utilisation

3.1 Breakthroughs

Psychedelics are a loosely defined group of psychoactive substances that induce both altered state of
consciousness and neurological change, and include substances like psilocybin, ketamine, ibogaine, LSD, and
3,4-Methylenedioxymethamphetamine (MDMA). With respect to using such substances for the treatment of
mental health disorders, it has been said that ‘psychiatry will never be the same’ (Nutt and Carhartt-Harris,
2021). It may indeed be the case that they are among the most effective chemical modulators of neural
plasticity studied to date (Ly, 2018; McClure-Begley and Roth, 2022). Their mechanism of action likely differs
entirely from that of widely used and conventional antidepressants or pain medications, as psychedelics - after
only one administration- are thought to influence fixed negative thinking patterns and cognitive distortions and
induce neuroplastic processes (Carhart-Harris and Friston, 2019). Hence the promise these compounds hold for
a number of severe and persistent nervous system disorders (Daws et al., 2022). However, their use is not
without risks, and is currently limited in several ways. Gaps in scientific understanding across a number of
research fields are at the core of these problems, necessitating a broadly scoped and truly interdisciplinary
effort (Nutt, Erritzoe and Varhart-Harris, 2020).



The neural plasticity-promoting attributes of psychedelics in combination with strong long-lasting effects have
received widespread attention, and contributed to novel hypotheses about the necessity of subjective effects
of psychedelics (Olson 2020), neurobiological (Banks et al., 2021; Kelmendi et al., 2022) and clinical studies.
Several ongoing Phase 2 and Phase 3 studies justify the expectation that a number of psychedelic substances
may be authorized for a number of conditions between now and 5-10 years (Mitchell et al., 2021, Carhart-
Harris et al., 2021). In 2017 MDMA was given breakthrough status by the FDA for the treatment of PTSD and in
2018, this was also given to psilocybin for the treatment of depression. In 2019 intranasal ketamine was
approved for treatment-resistant depression, with the cautionary remark that it would be only available at a
certified doctor's office or clinic.

In the last decade there are over 250 publications on MDMA per year, for psilocybin this has more recently
increased to 250 publications as well, but this only increased since 2017. Ketamine is having the strongest
interest, with over 1,700 publications annually. LSD has had a small interest in the scientific community with
over 100 publications annually but is seeing a rise in the last decade as well. The current situation in clinical
studies is that by 2022 there have never been so many listed clinical trials with psychedelics.

In all, there is an urgent need for a new social contract regarding the use of psychedelics. A lack of ‘regular’
psychopharmacological development - We are witnessing an epidemic (WHO Comprehensive mental health
action plan 2013-2030) of persistent medical and mental illnesses including chronic pain, depression,
addiction, and posttraumatic stress with insufficient treatment options, combined with a drying innovation
pipeline with regard to 'regular' psychopharmaceutical development. Inadequate scientific underpinning of
therapeutic use of psychedelics, as indicated above. Societal ambivalence - With the exception of ketamine,
psychedelics are on list 1 of the Dutch Opium Act (and equivalents abroad), which means that production,
trade, possession, and use are only possible on the base of narrowly defined exemptions. Policymakers face the
dilemma of whether priority should be given to the medical potential of psychedelics or to the social peril of
non-medical use of psychedelics (van der Molen, 2022). Liberal and repressive stances compete in
contemporary public debates. Strong expectations - In despair, patients too often turn to unregulated and
potentially risky psychedelic practices. We see long waiting lists due to long-term or recurrent treatments, high
workloads in mental health care, high costs, failures in many domains, elevated suicide risks, and chronic
suffering. Psychedelics are widely seen as promising, but if the scientific challenges will not be met with
rigorous, well-coordinated research, the growing interest in psychedelics may well turn into unregulated,
illegal, and potentially high-risk use (Phelps et al., 2022).

Scientific breakthrough - a significant contribution to the growth of scientific knowledge on mechanisms of
action and medical and social conditions of safe and responsible use of psychedelics for a range of chronic and
severe neurological disorders, with impacts in fields ranging from neurology, psychology, medicine, nursing
sciences, sociology, cultural anthropology to philosophy. Societal breakthrough - (i) Societal acceptance, based
on sound scientific work, of the usefulness of a partly new, partly thousands of years old class of compounds
for the treatment of otherwise difficult to treat neurological disorders. (ii) A changed health care system
funding, facilitating and monitoring this use. (iii) a new perspective for groups of patients currently suffering
from persistent and often excruciatingly severe neurological disorders. Pathway towards societal impact - We
foresee the implementation of a number of so-called Compassionate Use programs in certified healthcare
centers as one of the major outcomes of our project. Such programs entail the use of compounds in the
treatment of a range of disorders for which formal registration is yet unavailable but might be expected in the
near future. Both the composition of the consortium (section 4) and the research plan (indication in section 5)
have been geared towards effecting this output.



3.2 NWA questions and routes

The proposal fits well within both the “Neurolab” and the “Gezondheidsonderzoek” route, and is also relevant
for “Regenerative Medicine”, as neuroplasticity is an important aspect of regeneration. The research would
contribute to answering cluster questions including #083 (How do neurological, psychiatric, and mental
disorders arise, and how can we prevent, mitigate, or cure them?), #076 (What are the consequences of chronic
disorders, stress, and disabilities and what is the best way to deal with them?), and even #070 (Why do we do
what we do, are we who we think we are, and what factors influence our behavior? In other words, how can we
understand our behavior?).

In accordance with NWA requirements, societal partners have contributed to the definition of problems,
research objectives, and approaches. Consortium members together participate in all relevant networks of
stakeholders on the impact pathway. The resulting mandate has recently been ratified by the Minister of
Health, Welfare and Sport, who wrote in response to parliamentary questions about the necessity and
possibility of a research effort and the leadership position of the Netherlands.

3.3 Knowledge utilisation

The Impact Plan Approach seems most appropriate. We foresee the implementation of a number of so-called
Compassionate Care Programs as one of the most significant outcomes of our project, on the pathway toward
the more broadly defined societal impact indicated above. However, we will also plan to scan the unanticipated
impact potential of the projected new findings, because of the fundamental nature of some of the research
guestions we will address.

4 Consortium and stakeholders

4.1 Consortium participants

Main applicant

Name, title(s) Organisation Position Expertise (in key words)

Prof dr Eric Vermetten LUMC Full professor neuroscience, psychiatry, stress, trauma
Co-applicant(s)*

Name, Organisation Host Position Expertise (in key words)

title(s) country**

Prof dr Amsterdam UMC Netherlands | Full Child psychiatry, trauma, psychotherapy,
Ramon professor | biology

Lindauer

Dr Michiel Leiden University Netherlands | UHD Neuroscience; Cognitive Psychology; Altered
van Elk States of Consciousness; Placebo-effects
Prof dr LuMcC Netherlands | Full Anaesthesiology, chronic pain, pharmacology
Albert Dahan Professor | of cannabis and psychedelics, safety

Prof dr Jan Maastricht University Netherlands | Full Psychopharmacology, pharmaco-imaging,
Ramaekers Professor | neurocognition, controlled drug trials

Prof dr Open University NL Netherlands | Full History of the psychiatry; History of use of
Gemma Blok Professor | drugs and Care of addicts

Prof dr Arnt Radboud UMC Netherlands | Full Addiction, neuroscience, clinical trials
Schellekens Professor




Prof dr Kees Radboud UMC Netherlands | Full Clinical Pharmacology, Toxicology, Education,
Kramers Professor | Medication Safety
Prof dr UMCG Netherlands | Full Psychiatry
Robert professor
Schoevers
dr Harm University of Netherlands | Associate Stress, Trauma, Memory, Neuroscience
Krugers Amsterdam professor
Prof dr Toine | Utrecht University Netherlands | Full Digital Humanities; Medical Humanities;
Pieters Professor | History of Pharmacology; History of
Psychiatry
dr Rob HU University of Netherlands | Lecturer Pharmaceutical care research,
Heerdink Applied Science Utrecht pharmacoepidemiology, interprofessional
communication, qualitative research
dr ARQ National Netherlands | Medical Psychopharmacology, Psychiatry,
Athanasios Psychotrauma Centre Director Intervention studies, Neurobiologie, Child
Maras Psychiatry
Prof dr Nic LUMC Netherlands | Full Neurobiology, neuroimaging, clinical trials
van der Wee Professor
dr Erik Giltay | LUMC Netherlands | Associate | Epidemiology, complex dynamic systems,
professor | stress-related disorders
Prof drJoop | CHDR/LUMC/CCMO Netherlands | Full Neurology, Clinical
van Gerven Professor | neuropsychopharmacology
Prof dr Radboud University, Netherlands | Full Psychiatry
Robbert-Jan Nijmegen Professor
Verkes
dr Kim Maastricht University Netherlands | Associate | Mental wellbeing, psychedelics, MDMA,
Kuypers Professor | placebo-controlled research
Prof dr Berno | Inholland, Amsterdam Netherlands | Full Nursing science
van Meijel UMC, Parnassia Groep, Professor
Ingeest
Prof dr Amsterdam UMC, Netherlands | Full Addiction; Neurocognition; Neuroimaging;
Anneke Arkin/Jellinek Professor Neuromodulation; Interventions; Executive
Goudriaan Functioning; Reward Sensitivity; Impulsivity;
Pathological Gambling; Alcohol Dependence;
Cocaine Dependence; Cannabis Use
Co-funder(s)*
Name, Organisation Host country | Type** Sector Expertise (in key words)
title(s)
Dr Gabriel | CHDR Netherlands Healthcare Clinical psychopharmacology,
Jacobs . early phase CNS drug
Public
knowledge dgvelopment, CNS drug
L biomarkers, NMDAR
institute . -
antagonists, difficult-to-treat
depression, anxiety disorders
dr Rick MAPS United States . Science founder MAPS,
. Foundation
Doblin
Prof Gu'y Compass U'nited Business SME Healthcare psychiatry, clinical trials
Goodwin Pathways Kingdom
Amanda Beckley United . Science psychedelics, clinical trials
s . . Foundation
Feilding Foundation Kingdom
dr Rakesh Mydecine Canada Healthcare research, medicine, psychiatry,
Jetly Innovations Business SME clinical trials
Group




Dr Ingrid Charles River Belgium Business Science Primate research
Philippens | Laboratories Inc Large
Fred Sensiks Netherlands Business SME Other Sensory Reality
Galstaun
Prof Andy University of Canada Public Science Ppsychiatry, neuroscience
Greenshaw | Alberta Knowledge
Institute
Prof Yanbo | University of Canada Public Science psychiatry, pharmacology,
Zhang Alberta Knowledge neuroscience
Institute
Prof University of Canada Public Science PTSD, moral Injury
Suzette Alberta
Knowledge
Bremault Institute
Phillips
Cooperation partner(s)*/**
Name, Organisation Host country Type*** Sector Expertise (in key words)
title(s)
Anneke Trimbos Netherlands Public Healthcare drug policy, knowledge
van Institute knowledge dissemination, co-occurring
Wamel institute disorders
Marleen Arkin/ Netherlands Public Healthcare addiction care, clinical
de Waal Jellinek knowledge research, TOPGGz, co-
institute occurring disorders
Ruud ARQ Academy | Netherlands Healthcare Healthcare training professionals
Jongedijk organisation
Gerard van | 1nP Netherlands Healthcare Heathcare training professionals
Kesteren organisation
Victor Psychedelics Belgium Foundation Other policy making, regulation,
Chaval Europe
Joost Stichting OPEN | Netherlands Foundation Other translation to public,
Breeksema dissemination of research
Prof Gitte ECNP Netherlands Association Healthcare support and recognition in
Knudsen professional society

4.2 Consortium description

The PROMYSS Consortium consists of partners in categories, in accordance with the scientific challenge

outlined in section 3.2 and resolved into research lines and objectives in section 5.

Societal challenges
Prof. Blok, Open University, will focus on culture, history, framing, and societal boundary conditions for the
transfer of knowledge. Her expertise is in using oral history and digital storytelling methodologies for
uncovering changing framings, meanings, and practices of psychedelic use in the Netherlands since the 1960s.
Utrecht University: prof Pieters at the Freudenthal Institute and the Department of information and
Computing Sciences, will participate with a background in game-based citizen science, regulation studies, and
public outreach projects. For the project, he will collaborate with MAINLINE (a foundation dedicated to
improving the health and quality of life of people who use drugs) and with the POPPI Drugs Museum,

Amsterdam.

Scientific challenges
Nearly all groups in the Netherlands that already are involved in psychedelics research will join forces in the
proposed consortium. University Leiden: Dr. van Elk received an NWO Vidi grant for psychedelics research. He




will participate with his lab on psychedelic, religious, spiritual, and mystical (PRSM) experiences. In the current
project he will focus on the question of why some individuals are more sensitive to the subjective effects of
psychedelics than others, and whether boosting vs. blocking the subjective effects of psychedelics can increase
their short- and long-term impact on mental and physical health. University Maastricht will delegate Prof
Ramaekers and Dr. Kuypers, both having extensive experience with translation of best practices of ceremonial
use and self-medication (microdosing) to medical practice for a range of disorders (ADHD, addiction), as well as
with observational (pilot) studies of the ceremonial use of psychedelics. In the project, they will assess both
cognitive flexibility following a single dose of a psychedelic using neuropsychological tests and underlying brain
mechanisms using multimodal ultra-high-field imaging methods including fMRI, MRS, and PET. University of
Amsterdam (dr Krugers) and his group are uniquely qualified to perform studies in rodents with ketamine.
They collaborated with Dr. Philippens (Charles River Laboratories, Beerse, Belgium) in studies with primates
(marmosets), and will do so in the proposed project as well. LUMC: Dr. Giltay will perform novel network
analyses, dynamic time warping and other time-series analyses, all of which are to be used across the various
studies of the consortium. The Centre for Human Drug Research (CHDR) earlier developed the NeuroCart test
battery. Dr. Jacobs will develop a version adapted to psychedelics. Using the test instrument, he will explore
the mechanisms of action, pharmacokinetics, and safety of compounds, with activities including operational
and technical validation of putative pharmacological biomarkers in healthy volunteers, ascertaining the
sensitivity of biomarkers to interventions in healthy volunteers and patient populations, investigating the
relationship between changes in pharmacological biomarkers and clinical effects; retrospectively exploring the
translational value of biomarkers preclinical to healthy human and further to patients.

Treatment

UMC Groningen: Prof Schoevers has wide experience on ketamine and psilocybin studies. His group will
investigate patient and therapist perspectives and use qualitative research methods to understand non-
pharmacological aspects of optimal care and potential therapeutic mechanisms from patients’ and therapists’
perspectives. The group will explore the role of ketamine, psilocybin, and other compounds in the treatment of
hard-to-treat depression and disorders with overlapping symptomatology and comorbid psychopathology.
Special attention will be given to the role of ketamine in the treatment of chronic depression and the
evaluation of the cost-effectiveness of the treatment. UMC Utrecht: Dr. Somers will perform extended studies
in line with UMC Groningen. ARQ Centrum ‘45 specializes in third-line mental health care for chronic,
refractory, and complex PTSD. Directly linked to clinical and outpatient care, Dr. Maras, Bostoen MD, and
Krediet MSc will investigate therapist-patient relationships in the context of working with MDMA and ketamine
use. From the anesthesiology department of the LUMC, Prof Dahan will perform studies with psilocybin and
ketamine in the treatment of a range of patients with persistent pain and collaborate with several partners
(AmsterdamMC, Dr. van Strien, who has access to oncological patients with persistent pain after
chemotherapy). The Radboud UMC will perform an addiction trial with ibogaine (Profs Schellekens, Verkes,
Kramer). It will also investigate patient experience and focus on the difficult-to-treat patient group with cluster
headache with LSD (Dr. Mulleners). Amsterdam UMC: Prof Lindauer, Dr. van Dam & Dr. Zijimans will
investigate the potential role of MDMA in treating adolescents. Amsterdam UMC is a partner in the DREAMS
consortium, which includes ~25,000 children in psychiatric care on a yearly basis. They invite youth who have
experience using psychedelics and are able to conduct interviews and/or focus groups, to investigate what
these experiences are. They will adapt the protocol for MDMA-assisted psychotherapy to suit the needs of
adolescents and conduct a pilot study of MDMA-assisted psychotherapy for youngsters with PTSD. Prof.
Goudriaan will execute feasibility trials of treatments of addiction comorbid with treatment-resistant PTSD, in
collaboration with the Jellinek Academic Workplace Addiction (dr. de Waal). Arkin/Jellinek is a TOPGGz
treatment center with extensive expertise in investigating and treating comorbid addiction and mental health
disorders. In LUMC Prof van der Wee in a first open-label study on psilocybin in patients with OCD. Having rich
expertise in PTSD, Prof Vermetten from LUMC will design novel studies using psilocybin in veterans and
uniformed professionals with PTSD. At LUMC Dr. van Norden has been using ketamine for the last 3 years in
the treatment of patients with ultra-resistant depression and contributes by expanding this population.

Compassionate use programs

LUMC (project coordinator Prof. Vermetten) will lead in the development of compassionate use programs
(CUP; sometimes referred to as Expanded Access), working with all clinical partners in the consortium. They
will also collaborate with external stakeholders such as the Dutch Health and Youth Care Inspectorate, the
College ter Beoordeling van Geneesmiddelen, and other regulatory bodies, as well as with representatives of



health insurance. They will also take the lead in designing a program for the training of therapists, with
partners in the outcome framework.

Outcome framework

Erasmus MC/Economic Evaluation in Health Care: Dr. Hakkaart has wide expertise in economic evaluations,
particularly in mental health care. She will direct studies of the relative cost-effectiveness of compassionate use
programs. Parnassia, and Foundation 1nP (director van Kesteren), and ARQ Academy (Dr. Jongedijk), will
provide the expertise and organizational capacities for developing clinical training programs, with ARQ
Centrum ‘45 to train new therapists. While current psychedelic research is alert to not repeating several of the
methodological and ethical mistakes of the past, there is still a significant ethnical disparity in research, with
respect to both participants and researchers. At Parnassia Dr. Ozgen has rich transcultural expertise and will
lead the activity on ethnic diversity. Jellinek and Trimbos Institutes will be contributing by providing expert
advice and recommendations to societal and policy-making partners. Stichting OPEN (director Breeksema) is a
foundation with extensive experience (15 years) in initiating and disseminating research, and educational and
formational activities related to interdisciplinary psychedelic research. Breeksema will coordinate the Outcome
Framework. Universities of Applied Science Utrecht (Dr. Heerdink) and InHolland (Prof dr van Meijel) will
participate by designing and delivering educational programs. International co-financing partners will be
essential in cross-cultural validation of our studies with psilocybin in uniformed professionals with PTSD, U
Alberta (Profs Greeenshaw, Zhang, and Bremault-Phillips). Profs van Gerven and van den Brink, both with
extensive experience in medical and psychedelics research, have been advisors from the beginning and will
retain that role during the project’s execution.

The consortium has not been finalized yet; further strengthening will be sought within Universities of Applied
Science, patient organizations, and health insurance companies. A stakeholder analysis indicated the need for
advisory roles of representatives of government agencies (e.g. Inspectorate Youth and Health Care, Ministry of
Public Health), senior scientists, ervaringsdeskundigen in a range of disorders and psychedelics user
representatives of patient organizations, and user communities. Currently, several studies are underway that
assess the support in the Netherlands for introducing psychedelics in health care. We'll use preliminary results
for finalizing the consortium.

5 Project description

5.1 Scientific description

Scientific objectives, methodologies, and positioning

We believe that the knowledge base for the projected scientific and societal breakthroughs will not just be
provided by a range of phase 1, 2, and 3 trials. Such trials should be complemented by research targeting the
neuropharmacological and psychological mechanisms behind the apparent transdiagnostic effectiveness;
enabling factors including the role of the therapist and the physical and social setting in which treatment may
occur; the design of healthcare system changes and several of the social and cultural developments indicated
above. Moreover, this complementary research should be strongly integrated with respect to concepts and
methods. We would therefore propose a single, albeit multi-institute and multidisciplinary research project
across the full knowledge chain from fundamental to application-oriented and practice research.

1 Societal challenges

Research objectives and questions - The current wave of psychedelic research could be susceptible to an
emerging tension between entrepreneurial enthusiasm and scientific deliberation. In consequence, research
guestions are centered to explore various ways in which in society the discourse on psychedelics challenges
conventional boundary-drawing: how is treatment positioned versus enhancement, medical versus
recreational, scientific versus ‘spiritual’ (Earp and Yaden, 2021). Methods - To understand the current growing
interest in psychedelics several citizen science projects will be held. One of them is a ‘Psychedelics Lab’: a
platform for participatory action research, involving a wide variety of stakeholders: experienced experts
(users), academic researchers, psychiatrists and psychotherapists, and private psychedelic counselors, to
stimulate an inclusive transdisciplinary dialogue on the topic, and co-create knowledge on the uses and perils



of psychedelics (activity 1.1). Pilot projects, social surveys and interviews, and extensive literature reviews will
all be necessary. We will also develop an open-source gaming tool for practicing citizen science in the domain
of drug policies (activity 1.2) and develop a psychedelics pop-up interactive traveling exhibition (activity 1.3).
These game-based citizen science approaches will produce a growing dataset of (a) public perceptions about
how to regulate the production and sales of MDMA and other psychedelics (b) and which regulatory model(s)
would be publicly acceptable. Current patient and doctor engagement with psychedelics will be assessed. Best
practices of novel and ceremonial use and self-medication will be observed and tentatively translated into
scripts for medical practice. Expected results will inform work on the treatments, compassionate use, and
outlook framework challenges.
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Figure 1: Schematic Overview of the Five Objectives of PROMYSS

2 Scientific challenges

Research objectives and questions - The proposed research is following up on recent evidence that
psychedelics facilitate plasticity in the brain (Ly et al., 2018; Olson, 2018; Jaster et al., 2021; de Vos et al., 2021),
brain processes that are involved in integration and segregation processes are altered (Luppi et al., 2021), and
that these processes are correlated with symptom improvement (Daws et al., 2022). A model labeled as
Relaxed Beliefs Under PsychedelicS (REBUS) has been proposed (Carhart-Harris and Friston, 2019) for
describing these alterations in which, e.g., ego dissolution has been conceptualized as a relaxed mind state.
This research is inspiring a range of new questions: (i) Does the psychedelic experience provide a necessary
component of the effectiveness, and if so, to what extent? Should the effectiveness be exclusively attributed to
induced neuroplasticity? (ii) How is it possible that effects persist long after the substance has been
metabolized and eliminated from the body? iii) How safe are psychedelics in terms of both untoward
pharmacological effects (eg. 5-HT toxicity, autonomic nervous system effects) and interaction of intended
pharmacological effects with set/setting? (iv) How is it possible that these compounds appear to be effective
with respect to a range of seemingly highly different illnesses? These compounds may enable an understanding
of consciousness and brain mechanisms in our perception of the world and ourselves. Psychedelics may
remove a filter in the way the common reality is perceived. This also raises philosophical questions and
questions about perception, nature, and flexibility of thought processes. Research activities and
methodologies - The first activity consists of a series of studies investigating (i) why some individuals are more
sensitive to the subjective effects of psychedelics than others, (ii) if boosting vs. blocking the subjective effects
of psychedelics can increase their short- and long-term impact, and (iii) whether alternate methods to
facilitating mystical-type experiences can be equally effective in fostering mental health. We will explore
perspectives on the pharmacological, neurocognitive, and psychological mechanisms underlying psychedelics,
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with clinical implications (activity 2.1). Experimental placebo-controlled studies will explore cognitive flexibility
in patients with cognitive rigidity following a single dose of a psychedelic using neuropsychological tests and
look into underlying brain mechanisms using multimodal ultra-high-field imaging methods including fMRI, MRS,
and PET. In activity 2 both acute and persisting effects of single-dose administrations will be tested with and
without a psychological intervention on cognitive flexibility and brain activity. A separate activity will focus on
translation of preclinical studies to the translational effects of psychedelics. It is important to understand the
timing of e.g. ketamine in relation to networks and behavior in primates and marmosets based on prior work
on this domain (Philippens et al., 2021) (activity 2.3). We will also investigate trajectories and clusters of change
after psychedelics use by using novel epidemiological and statistical methods (Borsboom et al., 2021) (activity
2.4) and we will contribute to developing a psychedelic ‘fit’ version of the CHDR-developed NeuroCart (e.g
Dijkstra et al., 2022) that can be used for a range of psychedelic compounds (activity 2.5). Expected results will
inform work on all other challenges.

3. Therapeutic challenges

Research objectives and questions - (i) what is common in the range of disorders in medicine for which
psychedelics be effective; (ii) what is the role of a positive context; (iii) what is the effect of the rapid onset and
enduring psychological change; (iv) what is the stretch of the transdiagnostic action; (v) how to define output
variables like well-being; end of life distress; addiction; depression; OCD; (vi) what is it we need to measure,
count, calculate and simulate? An important issue is the question if there is a difference between control
groups, and what ultimately is the research question. (vii) How can novel complex system approaches (e.g.
dynamic time warping analyses) help find more cohesion and relation between different negative thought
processes and symptoms clusters and alterations/patterns of change, and (viii) what is the effect of different
dose ranges (e.g. microdosing)? A range of activities is designed to better understand these questions of a
limited set of psychedelic compounds for persistent neurological system disorders across medicine for which
effect has been explored or demonstrated. Activities and methods - Activities 3.1 through 3.9 are designed to
explore therapeutic evidence for a discrete set of persistent disorders. More specifically, clinical trials will
investigate the therapeutic potential of psilocybin for depression (3.1), PTSD (3.7) and OCD (3.8), of MDMA for
adults and adolescents with PTSD (3.2 and 3.6, respectively) and substance use disorder patients with PTSD
(3.9), of ketamine for depression (3.1 and 3.8) and PTSD (3.2), and of LSD for cluster headaches (3.5). In
addition, the necessity of psychedelic effects in pain and depression treatment (3.3) and the addictive potential
of psychedelics when used by vulnerable populations (3.4) will be assessed. Expected results will be specifically
important for the design of Compassionate Use programs.

4. Building compassionate use programs

Research objective and questions - Psychedelics hold promise but with one limited exception not yet available
as registered medicines. The main question therefore is how carefully selected groups of patients suffering
from chronic and severe disorders can safely and effectively benefit from the use of these compounds.It may
be hypothesized that the expected value of psychedelics outweighs the expected value of routine care,
palliative care, or no care at all (Greif and Surkala, 2020). Designing programs that facilitate access to
psychedelic medicines calls for careful regulation and coordination. Activities and methods - We explore the
ethics and design of compassionate psychedelic psychotherapy programs for patients for which there is no
other outlook available (activity 4.1). The marketing authorization for novel therapies is often time-consuming
and distressing for patients; not every patient meets the enrollment criteria, and participation is difficult for
patients with persistent disorders that have been the focus of this project. Our project will explore established
legislation for CUPs in the Netherlands and the willingness to adopt processes that facilitate access to
psychedelic medicines. WE will also explore to what extent this may apply to other EU member states.
Expected results will be directed towards parties on the impact pathway including healthcare centers, health
education institutes, regulatory bodies, and insurance companies.

5. Outcomes Framework

Research objectives and questions - Can we build on a sustainable structure that holds place for education,
regulation, manufacturing, and policy? What (cost)reductions are feasible, both within healthcare provision
and in society at large, by using these compounds? On a SOCIETAL LEVEL, our findings will contribute to a
research-informed debate about the promises and perils of medically described psychedelics. Legalization and
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governmental regulation will no longer be based solely on the willingness to reduce substance abuse and
criminal activity related to it, but will also take into account the medical effectiveness. Consequently, an
outcome framework needs to be developed in order that society can blend these novel compounds into regular
care, with keywords like: tertiary care, specialist care, special permits, and trained professionals. Activities and
methods - in the health-economic evaluation of treatment response we will use, among other

measures, generic severity scales in the cost-effectiveness analyses (CEA), and quality-adjusted life-years
(QALY) gains based on the EQ-5D-5L, using Dutch tariffs in the cost-utility analysis (CUA). (activity 5.1). Training
therapists regarding the use of psychedelics (activity 5.2), assessment of ethnic diversity in psychedelic
research (activity 5.3), and development of educational tools and programs for paramedics (activity 5.4). Finally
designing a program for the future and the answer to the question if, according to the theory of change,
rebranding psychedelics has contributed to a position as novel medication for persistent disorders in medical
and mental health disorders (activity 5.5). Expected results will likewise be directed towards parties on the
impact pathway, but they will also inform work addressing the societal context, indicated under 1.

Challenging, original, and innovative - to the best of our knowledge, a similarly broadly-scoped investigation
has not yet been attempted, neither in the Netherlands nor abroad. With a large number of (co-)applicants, co-
funding partners, cooperating partners, and stakeholders, much of the novelty and challenge is in organizing
coherence and augmenting synergy. Here we will build on pre-existing close collaborations. Consortium
members will jointly publish across scientific challenges, work packages, and disciplinary boundaries. The
involvement of such a wide range of partners focussing on the topic of psychedelics is truly innovative and
yields promises for science, medicine, and society.
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5.2 Structure of the project

Research
lines/Objectives*

Work packages*

Knowledge chain partners

Involved societal stakeholders

1. Society - scoping and
baselining in society

1.1 Oral history & storytelling: Literature reviews, oral
history interviews, pilot studies; citizen science, focus
groups, media cafes, psychedelics lab platform, recreational
use investigation; users and caregivers engagement

Open University - Prof. Blok (lead)

1.2 Citizen science project: open-source gaming tool for
practicing citizen science in the domain of drug policies

U Utrecht - Prof. Pieters (lead)

1.3 Development of an MDMA and psychedelics pop-up
interactive traveling exhibition

U Utrecht - Prof. Pieters (lead)

NWO KIEM Partners Dangerous Games

2.Science - mechanisms
of action: experiences,
neurological
modifications

2.1 Pharmacological, neurocognitive and psychological
mechanisms underlying psychedelics; Placebo- effects in
psychedelics

Leiden University - Dr. van Elk (lead)

2.2 Brain mechanism (neurotransmission, functional
connectivity, receptor binding) underlying cognitive
flexibility in psychiatric disorders

U Maastricht - Prof. Ramaekers/Dr.
Kuypers (co-leads)

2.3 Precise assessment of timing effects of psychedelics in
rodents on influencing networks and behavior with
machine/deep learning approaches.

University

of Amsterdam/Swammerdam
Institute Life Sciences - Dr. Krugers
(lead)

2.4 Investigating trajectories and clusters of change after
psychedelics use e.g. machine learning and dynamic time
warping

LUMC - Dr. Giltay (lead)




13

2.5 Develop a psychedelic ‘fit’ version of the CHDR-
developed NeuroCart test battery; characterize the
mechanisms of action, pharmacokinetics and safety of
compounds, with activities including operational and
technical validation of putative pharmacological biomarkers
in healthy volunteers; ascertaining sensitivity of biomarkers
to interventions in both healthy volunteers and patient
populations; as well as understanding the relationship
between changes in pharmacological biomarkers and
clinical effects; retrospective exploration of the
translational value of biomarkers preclinical to healthy
human and further to patients.

CHDR - Dr. Jacobs (lead)

3. Treatment -
interdisciplinary clinical
trials in medicine:
adjuvant, stand-alone,
integrated

3.1 Depression: treatment with ketamine and psilocybin -
understand non-pharmacological aspects of optimal care
and potential therapeutic mechanisms from patients’ and
therapists’ perspective

UMCG - Prof. Schoevers (lead);
UMCUtrecht

3.2 PTSD: therapeutic parameters of MDMA and ketamine
in PTSD, and developing clinical guidelines.

ARQ/Centrum ‘45 - Dr. Maras (lead),
Bostoen, Krediet

Parnassia 1nP

3.3 Pain and depression: are the psychedelic effects needed
for the wanted effects

LUMC - Anaesthesiology, Prof. Dahan,
lead; Radboud UMC; U Maastricht

3.4 Addiction Care: explore (views on) the addictive
potential of psychedelics when used by vulnerable
populations such as patients with psychiatric conditions or
addictions

Radboud UMC - Prof. Schellekens

Radboud Academic Collaborative on
Addictions and the Nijmegen Institute for
Scientist Practitioners in Addiction, a
research consortium consisting of six
large regional addiction care facilities,
covering roughly two-thirds of Dutch
addiction care

3.5 Neurology: LSD in cluster headache

Radboud MC - Dr. Mulleners (lead);
Prof. Kramers

3.6 Child psychiatry: MDMA in adolescents with PTSD

Amsterdam UMC - Child Psychiatry,
Prof. Lindauer (lead)

Level 22, ARQ Centrum’45

3.7 Psilocybin in veterans with PTSD

LUMC - Prof. Vermetten (lead)

3.8 Psilocybin in treatment-resistant OCD; psilocybin and
ketamine in depression

LUMC - Prof. Van der Wee (lead);
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3.9 MDMA-assisted therapy in substance use disorder
patients with treatment-resistant PTSD

Arkin/Jellinek - Dr. de Waal (lead);
Prof. Goudriaan

4. Compassionate use
programs

4.1 Compassionate use programs for psychedelics in
persistent disorders, as well as post-approval regulation

LUMC - Prof. Vermetten (lead);
UMCGroningen; UMCUtrecht; U
Maastricht; Amsterdam UMC,
ARQ/Centrum ‘45

Inspectorate for Health and Your Care,
College Toelating Geneesmiddelen, EMA,
Health Insurance Companies,
Professional Societies (NVVP)

5. Outcomes Framework
- Economics, training,
diversity, education, and
regulation

5.1 Economic evaluation: cost-effectiveness analyses (CEA);
and quality-adjusted life years (QALY) gains based on the
EQ-5D-5L using Dutch tariffs in the cost-utility analysis
(CUA)

Erasmus MC/Economic Evaluation in
Health Care - Dr. Hakkaart (lead)

5.2 Training therapists

ARQ National Psychotraumacentrum
Tijmen Bostoen (lead), Parnassia, 1nP
van Kesteren (co-lead); ARQ Academy

5.3 Assessment of ethnic diversity

Parnassia - Dr. Ozgen (lead)

5.4 Development of educational programs for paramedics

University Applied Science Utrecht -
Dr. Heerdink (lead), InHolland - Prof.
van Meijel

5.5 Regulation, policy, and return to society

OPEN Foundation - Breeksema (lead),
NVVP - Dr. Mauro

Patient associations, Professional
organizations, ZIN, MAPS Europe
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X I have discussed the final version of this proposal with all individuals mentioned in this proposal as
(intended) consortium partners. All such individuals mentioned are aware of and agree with their role and
intended contribution to the project, should this be awarded funding.

X All consortium partners mentioned in this proposal, especially the co-funders, have taken notice of the
rules for this call for proposals on Intellectual Property and publication (see section 3.5 of the call for
proposals), including the conclusion of a project agreement between all consortium partners before the
start of the project.

X | follow the NWO policy on data management.

X I have completed this application form truthfully.

X The main applicant is appointed at their institute for the duration of the application process and for the
project that is applied for.

Name: prof dr Eric Vermetten
Place: Leiden

Date: 9 June 2022
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(isaac.helpdesk@nwo.nl).

Please note: you have the option to list three people who you prefer not to be asked as referees. Names of
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